PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDI 



WORLD INTELLECTUAL PRO 
International 




WO 



9605792A1 



(51) International Patent Classification 6 : 
A61F 13/15 



Al 



(11) International Publication Number: WO 96705792 

(43) International Publication Date: 29 February 1996 (29.02.96) 



(21) International Application Number: PCT/US95/ 1 0359 

(22) International Filing Date: 15 August 1995 (15.08.95) 



(30) Priority Data: 
67198769 



23 August 1994 (23.08.94) 



JP 



(71) Applicant (for all designated States except US): THE PROC- 

TER & GAMBLE COMPANY [US/US]; One Procter & 
Gamble Plaza, Cincinnati, OH 45202 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): YAMADA, Jiro [JP/JP]; 
1-1-58, Fukae-minami-cho, Higashinada-ku, Kobe 658 
(JP). FUKUDA, Eiro [JP/JP], 2-13-12, Motoyama-Minami- 
Machi, Higashinada-ku, Kobe 658 (JP). 

(74) Agents: REED, T., David et al.; The Procter & Gamble 
Company, 5299 Spring Grove Avenue, Cincinnati, OH 
45217 (US). 



(81) Designated States: AM, AU, BB, BG, BR, BY, CA, CN. CZ. 
FI, HU, IS, KE, KG, KP, KR, KZ, LK, LR, LT, LV, MD, 
MG, MN. MX. NO, NZ, PL, RO, RU. SG, SI, SK, TJ, TT, 
UA, US, UZ, VN. European patent (AT, BE, CH, DE, DK. 
ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). OAPI 
patent (BF. BJ, CF, CG, CI, CM. GA. GN, ML, MR, NE. 
SN, TD, TG), ARIPO patent (KE, MW, SD, SZ, UG). 



Published 

With international search report. 



(54) Title: ABSORBENT PRODUCT WITH LEG CLOSURES 

(57) Abstract 

Stretchable leg cuffs ( 1 2) are put around the 
legs of a wearer without little gap, whereby liquid 
leakage around die legs can be prevented. Elastic 
bodies (30) are extended on side flaps (10) formed 
of a back sheet (9) along lengths of side flaps (10). 
Stretchable leg cuffs (12) for encircling the legs 
of a wearer are extended further outward from the 
side edges of the side flaps (10) along the lengths 
of the side flaps (10) on the side of the top sheet 
(7) of the absorbent body (2). 
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ABSORBENT PRODUCT WITH LEG CLOSURES 

BACKGROUND OF THE INVENTION 

The present invention relates to an absorbent article having a leg 
closure which dynamically fits comfortably to the legs of wearer, 
preventing without failure liquid leakage about the legs. 

Absorbent articles with leg closures which are used in direct or 
indirect contact with wearers to absorb and contain body exudates of the 
wearers are exemplified by diapers, incontinent briefs, pull-on diapers, 
diapers, diaper holders, etc. 

The major function of the absorbent articles with leg closures, such as 
disposable diapers and incontinent briefs or undergarments is to absorb 
body exudates of wearers by the absorbent cores, and prevent the body 
exudates contained in the absorbent cores from soiling, wetting or 
otherwise contaminating clothing of the wearers or other articles, such as 
bedding, that come in contact with the wearers. 

Commonly used disposable diapers comprise an absorbent body 
including a topsheet, backsheet and an absorbent core, and non-elastic 
side flaps each generally including a non- elastic topsheet, a non-elastic 
backsheet provided adjacent the longitudinal edges of the diaper. 
Elasticized side flaps are effective to present a liquid impervious barrier 
between the edges of the diaper and the contacting clothing, and in 
addition, provide a gasketing action about the legs of the wearer to 
maintain a seal about the legs and minimizing gapping. One type of the 
non-elastic side flaps has elasticized bands to be elasticized around the 
legs of a wearer. 

Pull-on diapers, such as training pants have become popular, 
especially for use on toilet-training children. Some conventional training 
pants have the waist opening and the leg openings at least partially 
encircled with stretch- able bands so that the waist opening and the leg 
openings are elasticized. 

In another type of pull-on diapers, discrete stretchable members are 
attached to the edges of the side flaps in the front waist area and the rear 
waist area so that the waist opening is elasticized. Stretchable side 
panels are effective to from a pull-on diaper, but it has been found that 
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the wide stretchable side panels are preferable to sustain wide range 
dynamic fit. 

In the latter of the above-described absorbent articles, it has been 
necessary that the stretchable side panels are attached to the edges of the 
side flaps, or the stretchable side panels are associated with the side 
flaps. To this end, a width of such stretchable side panels and a width of 
the plasticized side flap must be balanced with each other in order to 
provide an appropriate waist fit range in the waist opening and an 
effective gasketing action about leg openings. 

But contradictorily for a large width (a substantially stretchable part 
except an allowance for attachment) of the stretchable side panel, a 
sufficient width f the side flap to produce a sufficient gasketing action 
while for a large width of the side panel, a sufficient width of the 
stretchable side panel to produce sufficient dynamic fit cannot be 
allowed. Accordingly there has been a barrier to maximizing the functions 
of the stretchable side panels and the side flaps by maximizing balanced 
widths of the stretchable side panels and the side flaps. 

SUMMARY OF THE INVENTION 

The present invention was made in view of the above- described 
problem. An object of the present invention is to provide an absorbent 
article with a leg closure which secures wide dynamic -fit around a waist 
and can prevent liquid from leaking around the legs. 

The absorbent product with leg closures according to the present 
invention comprises an absorbent body including an absorbent core 
between a topsheet and a backsheet and arranged to cover at least the 
crotch of a wearer; a pair of side flaps extended widthwise from die 
absorbent core and formed of the backsheet; elastic bodies arranged on 
the respective side flaps along lengths of the side flaps and elasticizing 
the side flaps; a pair of stretchable side panels extended outward from 
side edges of lengthwise ends of the side flaps; stand-up barrier cuffs 
provided on a side of the absorbent body near to the topsheet of the 
absorbent body; barrier cuffs extended on the topsheet inner of the side 
flaps along a length of the absorbent body; and stretchable leg cuffs 
extended further outward from side edges of the side flaps along the 
lengths of the side flaps for enclosing the lengths of the wearer. 
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In the absorbent product with leg closures according to the present 
invention, the side flaps provided on the sides of the absorbent body, and 
e stretchable leg cuffs provided outward on the side edges of the side 
flaps are put tightly around the legs of a wearer over a wide width, 
whereby penetration and leakage of liquid from the wet absorbent 
product into garments contacting the edge of the absorbent product can 
be prevented without failure. It is not necessary to form the side flaps 
wide, and the stretchable side panels attached to the side flaps can have 
an effective width. Dynamic fit can be secured wide around the waist. 

As described above, according to the present invention, the elastic 
bodies provided in the side flaps, and the stretchable leg cuffs elastically 
fit the vicinities of the leg openings of the absorbent product to the legs of 
a wearer. The elastic leg cuffs are arranged around the legs of a wearer 
with little gas around the legs to prevent liquid leakage around the legs. 
Furthermore, the stretchable leg cuffs are hindered from being bent 
inside. Even when body exudates are held by the absorbent body, the 
absorbent body is retained at the crotch. The side panels are attached tot 
he side flaps, so that a width of the side panels can be set independently 
of a width of the stretchable leg cuffs, and dynamic fit can be secured 
around a waist. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

FIG. 1 is a perspective view of an example of die absorbent article 
with the leg closures applied to a disposable pull-on diaper; 

FIG. 2 is a development view of the partially broken disposable pull- 
on diaper of FIG. 1; 

FIG. 3 is a sectional view along the line 3-3 in FIG. 2; 

FIG. 4 is a sectional view along the line 4-4 in FIG. 2; 

FIG. 5 is a sectional view along the line 5-5 in FIG. 2; 

FIG. 6 is view of the disposable pull-on diaper of FIG. 1; and 

FIG. 7 is an enlarged view of the side panel in FIG. 2. 
DETAILED DESCRIPTION OF THE PR EFERRED EMBODIMENTS 

There will be explained preferred embodiments of the present 
invention with reference to the drawings attached hereto. FIG. 1 is a 
view of a disposable pull-on diaper to which the absorbent article 
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according to the present invention is applied. FIG. 2 is a partially broken 
view of the disposable pull-on diaper of FIG. 1 before a front portion 2a 
of the disposable pull-on diaper and a rear portion 2c thereof are jointed 
by side seams 6. The disposable pull-on diaper 1 of FIG. 1 comprises an 
absorbent chassis 2 including the front portion 2a, a crotch portion 2b and 
a rear portion 2c and generally has a rectangular shape, an hour-glass 
shape, a T-shape, a asymmetric, preferably symmetrical modified hour- 
glass shape, a pair of stretchable side panels 3, 3 extended outward from 
the front portion 2a of the absorbent chassis 2 and the rear portion 2c 
thereof, and side beams 6 formed by, e.g., heat seal means and 
respectively joining those of the stretchable side panels 3, 3 extended in 
the same sides. 

As shown in FIG. 3, the absorbent chassis 2 includes a liquid pervious 
topsheet 7, an absorbent core 8 and a liquid impervious backsheet 9. The 
top sheet 7 and the backsheet 9 have generally larger lengths and widths 
than the absorbent core 8 and extended outward beyond the edge 8a of 
the absorbent core 8. The extended portions of the backsheet 9 and the 
top sheet 7 constitute side flaps 10 at least at the crotch portion 2b. 
Elastic members 30 are provided on the backsheet 9 of the side flaps 10 
extended outward beyond the topsheet 7 of the side flap 10 to elasticize 
the side flaps 10. 

The absorbent core 8 is comfortably non-irritating to the skin of a 
wearer, and has a function of absorbing and retaining liquids, such ac 
urine and other body exudates, and is generally made of the so-called 
airfelt, which is comminuted wood pulp. The absorbent core 8 may be 
made of other suitable materials, such as creped cellulose wadding, 
meltblown polymers including conform, chemically stiffened, modified or 
crosslinked cellulose fibers, tissue including tissue wraps and tissue 
laminates, absorbent foams, absorbent sponges, super-absorbent 
polymers, absorbent gelling materials or any equivalent materials, or their 
combinations. The configuration and construction of the absorbent core 8 
can be varied as required, but total absorption capacities of the absorbent 
core 8 must correspond to design loads as diapers and intended 
applications. The size and absorption capacity of the absorbent core 8 is 
varied in accordance with wearers from babies to adults. 
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The backsheet 9 is liquid impervious (e.g., to urine), and preferably is 
made of thin plastic film. The backsheet 9 is positioned adjacent the 
garment side of the absorbent core 8, and is adhered to the absorbent core 
8 by known attachment means (not shown), e.g., by a uniform continuous 
layer of an adhesive, a patterned layer of an adhesive, or an array of 
separate lines, spirals or spots of an adhesive. 

The backsheet 9 prevents body exudates absorbed and retained in the 
absorbent core 8 from wetting articles in contact with the diaper, e.g., bed 
sheets, underwears. Accordingly the backsheet 9 can be made of worn 
fabric, nonwoven fabric, polymer film, such as thermoplastic film of 
polyethylene, polypropylene, etc., a composite material of, e.g., 
nonwoven fabric covered with film. Preferably the backhseet 9 is a 
thermoplastic film of an bout 0.012 - about 0.051 mm thickness. It is 
preferred that the backsheet 9 is embossed and/or matte finished so that 
the backsheet 9 has a fabric-like appearance. It is also preferable that the 
backsheet 9 is made of a material which can not only prevent pass of 
body exudates, but also permits water vapour to escape from the 
absorbent core 8. 

The topsheet 7 is made of, e.g., porous foams, reticu- lated foams, 
aperture plastic films o woven or non woven webs of natural fibers (e.g., 
wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene 
fibers), or a woven or nonwoven fabrics of natural fibers and synthetic 
fibers). Preferably, the topsheet 7 is made of a hydrophobic material to 
isolate the wearer's skin from liquids contained in the absorbent core 8. 
The topsheet 7 is positioned adjacent the body surface of the absorbent 
core 8 and is joined to the absorbent core 8 and the backsheet 9 by 
known attachment means (not shown). The top sheet 7 is compliant, soft 
feeling, non-irritating to the wearer's skin, and pervious to liquid (e.g., 
urine). The top sheet 7 is suitably made of nonwoven fabric webs of 
spunbonded carded or wet laid fibers. Preferably the topsheet 7 is made 
of webs of polypropylene fiber staples carded by a carding machine and 
then thermally bonded. 

The leg cuffs 5 are made of a flexible material which easily conforms 
to a configuration and outline of a wearer and is made of various material, 
such as polypropylene, polyester, rayon, nylon, foam, plastic films, 
formed films, elastic laminates or elastic foams. The leg cuffs 5 can be 
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formed by various techniques. For example, the leg cuffs 5 may be made 
of woven fabric, nonwoven fabric, spunbonded web, carded web of 
polypropylene adhered to liquid impervious polyethylene film. 

Each of the leg cuffs 5 comprises a stand-up barrier cuff 1 1 and an 
stretchable leg cuff 12. The stand-up barrier cuffs 11 provide a structure 
to hold and contain body exudates within the diaper 1. The stretchable 
leg cuffs 12 dynamically fit the legs of a wearer to prevent free flow of 
body exudates overflowing the stand-up barrier cuffs and confine and 
hold the body exudates in the diaper 1 and to generate gasket function 
around the legs of the wearer. 

As shown in FIG. 3, the stretchable leg cuffs 12 includes folded-back 
portions 13. One or a plurality of elastic members 14 (two in FIG. 3) are 
arranged on each folded-back portion 13. The stretchable leg cuffs 12 
are so arranged that the folded-back portions 13 are positioned on the 
outside side remote from the side flaps 10 and inner ends 15 are 
positioned on the upper side of the top sheet 7. The folded-back portions 
13 of the stretchable leg cuffs 12 and the inner ends IS are spaced from 
each other to determine an effective width of the stretchable leg cuffs 12. 
The folded- back portions 13 and the inner ends IS are spaced from each 
other preferably linearly and parallelly, or non-parallelly and linearly or 
curved. The stretchable leg cuffs 12 are of circular, square, rectangular 
or other section. An effective width of the stretchable leg cuffs 12 is a 
parameter for decreasing leakage of body exudates from the diaper. 

The effective width of the stretchable leg cuffs 12 is a width from the 
outer edges SO of the side flaps 10 to the forward end of the stretchable 
leg cuffs 12 extended outward from the side edges SO of the side flaps 10, 
and is shown as a width W in FIG. 3. It is preferable that the diaper for 
children has the effective width W of 2.5 - 50 mm and more preferably 5 
- 35 mm When the stretchable leg cuffs 12 have an effective width of 
below 2.5 Tmn gaps are formed between the legs of a wearer and the 
folded-back portions 13, and sometimes body exudates overflow the 
folded-back portions 13 to the outer edge of the diaper 1. When the 
stretchable leg cuffs 12 have an effective width W of above 50 mm, the 
leg op ening s 4 cannot be sufficient, and the diaper is difficult to put on. 
When the diaper is for adults, the stretchable leg cuffs 12 have preferably 
an effective width W of 4 - 90 mm, ore preferably 8-50 mm. 
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It is preferable that the folded-back portions 13 of the stretchable leg 
cuffs 12 are not fixed to the side of the diaper at least at the crotch 
portion so as to be spaced from the side flaps 10. The folded-back 
portions 13 are spaced from the side flaps 10 so that the stretchable leg 
cuffs 12 can be readily brought into contact with a wearer and secured at 
the crotch portion, tightly fit to the hips of the wearer. 

It is preferable that the folded-back portions of the stretchable leg 
cuffs 12 are positioned outside of the inner ends 15 in the front portion 2a 
of the diaper 1 and the rear portion 2c thereof so that formation of a gap 
between the folded-back portions 13 of the stretchable leg cuffs 12 and 
the legs of a wearer is prevented, effective barriers for flow of body 
exudates being made. Preferably the folded-back portions 13 are fixed to 
the side panels 3 in the front portion 2a of the diaper and in the rear 
portion 2c thereof, so that the folded-back portions 13 are not reversed. 
But in the case that the stretchable leg cuffs 12 are made of, e.g., 
nonwoven fabric or others, when the folded-back portions 13 are fixed to 
the side panels 3, the fixed parts cannot stretch in the stretching direction 
of the side panels 3. Consequently a stretch width of the side panels 3 are 
adversely reduced. 

Then, as shown in FIG. 7, fixed portions 52 are partially provided in 
parallel with the folded-back portions 13 to fix the stretchable leg cuffs 
12 to the side panels 13. Fixing means for the fixation is arbitrary know 
fixing means, such as ultrasonic bonding, pressure sensitive/heat bonding, 
seal using a bonding pattern, or an adhesive, preferably adhesive beads of 
a hot melt adhesive. After the side panels 3 and the stretchable leg cuffs 
12 are thus fixed partially to each other in parallel with the folded-back 
portions 13, t least the region indicated by the one-dot chain line in FIG. 
7 is elasticized. The stretchable leg cuffs 12 in this region are made 
stretchable in the same direction as the side panels 3. The side panels 3 
can thus have a sufficient stretch width. As an elasticization method, the 
elasticization using known ring rolls is applicable. 

As shown in FIGS. 2 and 4, the ends of the folded-back portions 13 of 
the stretchable leg cuffs are parallel with each other and parallel with a 
length of the diaper in the front and the rear portions 2a, 2c of the diaper 
1. This is a preferable embodiment. But the ends of the folded-back 
portions may be slanted toward each other. Especially in a case that the 
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stretchable leg cuffs 12 are made of a material of low extensibility, the 
ends of the folded-back portions 13 can be arranged slant toward each 
other. 

In the diaper 1 of FIG. 1 the stretchable leg cuffs 12 are joined to the 
respective side flaps 10. Here "joined" includes any means for securing 
the stretchable leg cuffs 12 to the diaper, and includes embodiments 
where the stretchable leg cuffs 12 are separate members directly or 
indirectly secured to the side flaps 10 or embodiments wherein the 
stretchable leg cuffs 12 are made of the same members or material as the 
stand-up barrier cuffs 1 1/ The stretchable leg cuffs 12 may be joined to 
the backsheet 9, the top sheet 7 or combination of other elements. In the 
preferred embodiment, the stretchable leg cuffs 12 are joined to the side 
flaps 10 (parts of the topsheet 7 and of the backsheet ) forming the side 
flaps 10 by seal means, such as an adhesive. It is preferred that the 
stretchable leg cuffs 12 are made of the same material as the stand-up 
barrier cuffs 11. The material is hydrophobic polypropylene carded 
nonwoven. 

One or a plurality of elastic members 14 are provided on the folded- 
back portions 13 of the stretchable leg cuffs 12 so as to elasticize the 
stretchable leg cuffs 12. The elastic members 14 pace the edges of the 
folded-back portions 13 from the side flaps 10 and rises the stretchable 
leg cuffs 12 to facilitate application of the diaper to a wearer and to 
provide gasket action around the buttocks of the wearer to fit the 
stretchable leg cuffs 12 thereto. The elastic members 14 are secured to 
the stretchable leg cuffs 12 elastically stretched and, in their normal free 
state, contract or gamer the folded-back portions 13 of the stretchable leg 
cuffs 12. A length of the elastic members 14 are generally determined in 
accordance with a design. The elastic members 14 are extended in the 
crotch portion 2b along substantially entire lengths of the stretchable leg 
cuffs 12 as shown in FIG. 2, but may have other lengths. 

As shown in FIGs. 2 and 3, the elastic members 14 are fixed in the 
folded-back portions 13 by elastic attachment means 18. The elastic 
attachment means 18 is flexible and has adhesion which allows the elastic 
members 14 to be held extended. The elastic members 14 may have only 
the ends secured to the stretchable leg cuffs 12, but preferably are 
secured to the stretchable leg cuffs 12 along their entire lengths. The 
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elastic attachment means 18 is, e.g., adhesive beads of a hot melt 
adhesive. The elastic members 14 are secured to the stretchable leg cuffs 
12 by ultrasonic bonding or pressure sensitive/heat seal, and can be 
bonded simply with an adhesive. The elastic members 14 are preferably 
formed of natural rubber strips of a 0.18mm x 1. 5mm sectional area. 
Other preferable elastic members 14 are as of elastomer film, 
polyurethane film, Lycra, elastic foam and foamed elastic scrim. In the 
preferred embodiment, the elastic members 14 and the elastic attachment 
means 18 are 0.013 mm-thickness extended strips of an adhesive. 

The elastic members 14 can have various shapes. For example, the 
elastic members 14 can have various widths. The elastic members 14 
may be a single strand of an elastic material or a plurality of parallel or 
unparallel strands thereof, or may be linear or curved. 

The means for spacing the folded-back portions 13 of the stretchable 
leg cuffs 12 from the side flaps 10 can include other members. 
Rigidifying means, for example, may be provided in the stretchable leg 
cuffs 12 or thereof. The rigidifying means must be rigid enough to space 
the ends of the folded-back portions 13 from the side flaps 10. Suitable 
materials of the rigidifying means are foams, nonwoven fabric, 
polyethylene film, foamed film, spray adhesive, foamed elastomer, 
polyester, polyurethane and high loft materials. 

Elastic bodies 30 provided on the side flaps 10 are two natural rubber 
strips 31, 31 of a 0.18mm x 1.5 mm sectional area as are the elastic 
members 14. The strips may be elastomer film, polyurethane film, Lycra, 
elastic foam or foamed elastic scrim. The natural rubber strips 31 are 
secured to the backsheet 9 extended widthwise from the topsheet 7 of the 
side flaps 10 by elastic attachment means 32. The elastic attachment 
means 32 is flexible and has adhesion which retains the natural rubber 
strips 31 extended. The elastic attachment means 32 are, e.g., adhesive 
beads of a hot melt adhesive. Preferably the strips 31 of the elastic 
bodies 30 have a length substantially equal to that of the elastic members 
14 and are arranged side by side with the elastic members 14. 

The elastic bodies 30 are secured to the backsheet 9 by ultrasonic 
bonding or pressure sensitive/heat seal, or simply by an adhesive. In the 
preferred embodiment, the natural rubber strips 31 and the elastic 
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attachment means 32 are adhesive strips extended in a 0.0013 mm- 
thickness. 

The stand-up barrier cuffs 1 1 have folded-back portions 20 which are 
bent inward. A single or a plurality of spacing elastic members 21 (2 in 
FIG. 2) are arranged in the folded- back portions 20. The stand-up 
barrier cuffs 1 1 defined channels 22 with the topsheet 7 along the stand- 
up barrier cuffs. The channels collect body exudates in the diaper 1 and 
retain the same. That is, the folded-back portions 20 of the stand-up 
barrier cuffs 11 have shrinkability sufficient to space the ends of the 
folded-back portions 20 from the topsheet 7. The stand-up barrier cuff 1 1 
are made of polypropylene, polyester, rayon, nylon, foam, plastic film, 
formed film, elastic film or others. The stand-up barrier cuffs 1 1 can be 
formed by various techniques. For example, the stand-up barrier cuffs 1 1 
can be made of woven fabric, non-woven fabric, spun bonded web, 
carded web or similar webs. More preferably the stand-up cuffs 11 are 
formed of polypropylene which has no finished surfaces so as to be 
impervious to liquids. In the preferred embodiment, the stand-up barrier 
cuffs 1 1 are formed of the same members or material as the stretchable 
leg cuffs 12. 

As shown in FIGs. 3 to 5, the stand-up barrier cuffs 11 are so 
positioned that the forward ends 24 of the inner portion 23 of the folded- 
back portions 20 are laid below the inner portions 13a of the folded-back 
portions 13 of the stretchable leg cuffs 12. The forward ends 24 of the 
inner portions 23 of the folded-back portions 20 are bonded to the top of 
the topsheet 7 of the side flaps 10. Body exudates, especially races 
which cannot be easily absorbed and tend to float along the topsheet 7, 
contact the channels 22 of the stand-up barrier cuffs 11 before the races 
contact the stand-up barrier cuffs 11. The stand-up barrier cuffs 1 1 and 
the stretchable leg cuffs 12 constitute effective double constraining means 
for flow of body exudates. 

The ends of the folded-back portions 20 of the stand-up barrier cuffs 
1 1, and the forward ends 24 of the inner portion 23 are spaced from each 
other to limit an effective width of the stand-up barrier cuffs 11. The 
ends of the folded-back portions of the stand-up barrier cuffs 1 1 are 
parallel or unparallel with each other, linear or curved. As shown in 
FIGs. 2 to 4, the stand-up barrier cuffs 11 can have circular, square, 
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rectangular or other optional sectional shape. Preferably the ends of the 
folded-back portions and the ends of the inner portion are linear and 
parallel with each other so that the stand-up barrier cuffs 11 have a 
uniform effective width. 

It is preferred that the folded-back portions 20 of the stand-up barrier 
cuffs 1 1 are spaced from the topsheet 7 at least at the crotch portio 2b of 
the diaper 1 . As the stand- up barrier cuffs 1 1 define the channels 22 for 
increase of a diaper capacity, the folded-back portions 20 are preferably 
spaced from the stopsheet 7. 

The stand-up barrier cuffs 11 are preferably hydropho- bic, more 
preferably impervious to liquids for preventing body exudates from 
passing through. The stand-up barrier cuffs 11 are made liquid 
impervious by known art, e.g., selective treatments or securing discrete 
materials. Absorbent means may be provided on the stand-up barrier 
cuffs 11. 

In the preferred embodiment of the diaper 1 shown in FIGs. 3 to 5, the 
stand-up barrier cuffs 1 1 are joined to the topsheet 7 of the sideflaps 10 
where the backsheet 9 is wider than the topsheet 7. "Meaning of Joined" 
here covers a case where the stand-up barrier cuffs 11 are separate 
members directly or indirectly attached to the side flaps, and a case mat 
the stand-up barrier cuffs 1 1 are made of the same member or material as 
the diaper 1 and has a one-piece structure with the side flaps 10. In the 
preferred embodiment, the stand-up barrier cuffs 1 1 and the stretchable 
cuffs 12 have a one-piece structure with the side flaps 10. 

The stand-up barrier cuffs 1 1 and the side flaps 10 may be joined to 
each other by securing parts of the stand-up barrier cuffs 1 1 directly to 
the backsheet 9, or securing the stand-up barrier cuffs 11 to an 
intermediate member and securing the intermediate member to the 
backsheet 9. In the preferred embodiment, the stand-up barrier cuffs 11 
and the side flaps 10 are joined directly to each other by an adhesive, or 
other arbitrary attachment means, e.g., heat/press seal, ultrasonic wave 
bonding, or known art. Preferably this seal means is the same as the seal 
means for joining the stretchable leg cuffs 12 to the side flaps 10. 

The seal means which joins the inner portions of the folded-back 
portions of the stand-up barrier cuffs 1 1 to the side flaps 10 form leakage- 
resistant seals which are barriers to liquid penetration through the 



JSDOCID: <WO 9605792A1_I_> 



WO 96/05792 



PCT/US95/10359 



12 



topsheet 7 for preventing liquid from penetrating into the edge of the 
diaper from below the stand-up barrier cuffs 1 1 . 

A single or a plurality of spacing elastic members 21 provided in the 
folded-back portions 20 of the stand-up barrier cuffs 11 are optional 
means which gathers, shrinks and shortens, or stands the stand-up barrier 
cuffs 11 to define channels 22 which function a barrier for leakage of 
body exudates. The spacing elastic members 21 are secured tot he stand- 
up barrier cuffs 11 elastically extended and, in their normal non- 
constrained state, shrink or gather the folded-back portions 20 of the 
stand-up barrier cuffs 1 1 . 

The spacing elastic members 21 depend on a general design of the 
diaper. In the preferred embodiment of FIG. 2, the spacing elastic 
members 21 are extended along substantially entire lengths of the stand- 
up barrier cuffs 11 in the crotch portion 2b. In the most preferred 
embodiment, the spacing elastic members 21 are extended beyond the 
crotch portion 2b to the vicinity of the end edge of the diaper, most 
effectively spacing the stand-up barrier cuffs 1 1 from the topsheet 7. 

As shown in FIG. 3, the spacing elastic members 21 are secured to the 
inside of the folded-back portion 20 by spacing elastic member 
attachment means 25, 25. Most preferably the spacing elastic members 
21 are elastic strands of natural rubber of a 0.18mm x 1.5mm sectional 
area. The spacing elastic members 21 may be an arbitrary known thermal 
shrinkable elastic material. Other suitable elastic materials are, e.g., 
elastomer film, polyurethane film, elastomer foam. In the preferred 
embodiment, the spacing elastic members 21 and the elastic attachment 
means 25 are extensible adhesive strips of a 0.5 mm thickness. 

The preferred spacing elastic members 21 for spacing the ends of the 
folded-back portion of the stand-up barrier cuffs 1 1 from the stopsheet 7 
may include some kinds of other elements as described in connection 
with the spacing means for the stretchable leg cuffs 12. 

Closure means 26 (FIG. 5) for securing the folded-back portions 20 of 
the barrier cuffs 11 to the stopsheet 7 give a wearer comfortable fit and 
prohibit the folded-back portions 20 from reversing while being worn and 
used. "Reversing" here means that the folded-back portions 20 folded 
inside are turned outside while being worn. The closure means 26 is, 
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e.g., a hot melt adhesive, and may be known art, such as ultrasonic 
bonding, heat/pressure sealing or others. 

The side panels 3 are for improving comfortableness of disposable 
garments. The side panels 3 are first conformed to a contour for good fit, 
and expand or diminish the side surfaces of the garments to retain the 
good fit. 

The side panels 3 are extended generally from the side edges of the 
ends of the side flaps 10 to the leg edges forming the leg openings. As 
shown in FIG. 2, the backsheet 9 has a rectangular shape having opposed 
side edges 50 and opposed side edges 51. The side panels 3 in a 
substantially trapezoidal shape are extended from both side edges 50 
outward near the front part 2a and the rear part 2c. The side panels 3 
have required widthwise elastically extensibility. "Elastically 
extensibility" here means being extensible at least in one direction 
(preferably widthwise) when a tensile force (widthwise tensile force) is 
applied and being able to return to its original size and shape when the 
tensile force is removed. 

The side seams 6 are formed by joining the side edges of the front part 
2a and of the rear part 2c positioned on the same side to each other. The 
side se ams 6 are formed by joining the parts of the side panels 3 
projecting outside the side surface areas of the side panels 3 in fin seams 
projected to the sides by known joint forming means. The side seams 6 
my be formed by ultrasonic bonding, heat sealing, adhesive bonding. 

When the pull-on diaper 1 is put on, the legs of a wearer are passed 
from above through the leg openings 4 of the pull- on diaper 1, and then 
the pull-on diaper 1 is slid upward along the legs to a required position. 
As shown in FIG. 6, the elastic bodies 30 provided in the side flaps 10 
elastically fit parts of the legs of the wearer near the crotch with the 
stretchable leg cutis 12 positioned outer than the elastic bodies 30 
elastically fit the legs lower of the elastic bodies 30. Thus the pull-on 
diaper 1 fits each leg of the wearer at two points near the associated leg 
opening 4 of the pull-on diaper 1. Thus, the stretchable leg cuffs 12 are 
arranged around the legs of the wearer with little gap around the legs. 
Elastic leg openings of a sufficient width are provided but with gasket 
action around the leg openings improved, while liquid' leakage can be 
prevented around the legs. 
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By thus elastically fitting the legs of a wearer the elastic leg cuffs 12 
are hindered from being folded inside, and even when body exudates are 
held by the absorbent body 2, the absorbent body 2 is retained at the 
crotch of the wearer without hanging down. 

Because the side panels 3 are attached to the side flaps 10 as shown in 
FIG. 2, a width X of the side panels 3 can be set independently of a width 
of the stretchable elastic leg cuffs 12. Sufficient dynamic fit can be 
secured around the waist. 
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WHAT IS CLAIMED IS: 

1 . An absorbent product with leg closures comprising: 

an absorbent body including an absorbent core between a topsheet 
and a backsheet and arranged to cover at least the crotch of a wearer; 

a pair of side flaps extended widthwise from the absorbent core and 
formed of the backsheet; elastic bodies arranged on the respective side 
flaps along lengths of the side flaps and elasticizing the side flaps; 

a pair of stretchable side panels extended outward from side edges of 
lengthwise ends of the side flaps; 

stand-up barrier cuffs provided on a side of the absorbent body near 
to the topsheet of the absorbent body; barrier cuffs extended on the 
topsheet inner of the side flaps along a length of the absorbent body; and 

stretchable leg cuffs extended further outward from side edges of the 
side flaps along the lengths of the side flaps for enclosing the lengths of 
the wearer. 

2. An absorbent product with leg closures according to claim 1, 
wherein the absorbent product is a diaper. 

3. An absorbent product with leg closures according to claim 2, 
wherein a width extended further outward is 2.5 - SO mm for children and 
4-90 mm for adults. 

4. An absorbent product with leg closures according to claim I, 
wherein the stretchable leg cuffs are formed of a liquid impervious 
material. 

5. An absorbent product with leg closures according to claim 1, 
wherein the side panels on the same lengthwise side of the side flaps. 
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ABSORBENT PRODUCT WITH LEG CLOSURES 

BACKGROUND OF THE INVENTION 

The present invention relates to an absorbent article having a leg 
closure which dynamically fits comfortably to the legs of wearer, 
preventing without failure liquid leakage about the legs. 

Absorbent articles with leg closures which are used in direct or 
indirect contact with wearers to absorb and contain body exudates of the 
wearers are exemplified by diapers, incontinent briefs, pull-on diapers, 
diapers, diaper holders, etc. 

The major function of the absorbent articles with leg closures, such as 
disposable diapers and incontinent briefs or undergarments is to absorb 
body exudates of wearers by the absorbent cores, and prevent the body 
exudates contained in the absorbent cores from soiling, wetting or 
otherwise contaminating clothing of the wearers or other articles, such as 
bedding, that come in contact with the wearers. 

Commonly used disposable diapers comprise an absorbent body 
including a topsheet, backsheet and an absorbent core, and non-elastic 
side flaps each generally including a non- elastic topsheet, a non-elastic 
backsheet provided adjacent the longitudinal edges of the diaper. 
Elasticized side flaps are effective to present a liquid impervious barrier 
between the edges of the diaper and the contacting clothing, and in 
addition, provide a gasketing action about the legs of the wearer to 
maintain a seal about the legs and minimizing gapping. One type of the 
non-elastic side flaps has elasticized bands to be elasticized around the 
legs of a wearer. 

Pull-on diapers, such as training pants have become popular, 
especially for use on toUet-training children. Some conventional training 
pants have the waist opening and the leg openings at least partially 
encircled with stretch- able bands so that the waist opening and the leg 
openings are elasticized. 

In another type of pull-on diapers, discrete stretchable members are 
attached to the edges of the side flaps in the front waist area and the rear 
waist area so that the waist opening is elasticized. Stretchable side 
panels are effective to from a pull-on diaper, but it has been found that 



vISDOCID: <WO 9605792A1_IA> 



WO 96/05792 PCT/US95/10359 

2 



the wide stretchable side panels are preferable to sustain wide range 
dynamic fit. 

In the latter of the above-described absorbent articles, it has been 
necessary that the stretchable side panels are attached to the edges of the 
side flaps, or the stretchable side panels are associated with the side 
flaps. To this end, a width of such stretchable side panels and a width of 
the plasticized side flap must be balanced with each other in order to 
provide an appropriate waist fit range in the waist opening and an 
effective gasketing action about leg openings. 

But contradictorily for a large width (a substantially stretchable part 
except an allowance for attachment) of the stretchable side panel, a 
sufficient width f the side flap to produce a sufficient gasketing action 
while for a large width of the side panel, a sufficient width of the 
stretchable side panel to produce sufficient dynamic fit cannot be 
allowed. Accordingly there has been a barrier to maximizing the functions 
of the stretchable side panels and the side flaps by maximizing balanced 
widths of the stretchable side panels and the side flaps. 

SUMMARY OF THE INVENTION 

The present invention was made in view of the above- described 
problem. An object of the present invention is to provide an absorbent 
article with a leg closure which secures wide dynamic fit around a waist 
and can prevent liquid from leaking around the legs. 

The absorbent product with leg closures according to the present 
invention comprises an absorbent body including an absorbent core 
between a topsheet and a backsheet and arranged to cover at least the 
crotch of a wearer, a pair of side flaps extended widthwise from the 
absorbent core and formed of the backsheet; elastic bodies arranged on 
the respective side flaps along lengths of the side flaps and elasticizing 
the side flaps; a pair of stretchable side panels extended outward from 
side edges of lengthwise ends of the side flaps; stand-up barrier cuffs 
provided on a side of the absorbent body near to the topsheet of the 
absorbent body; barrier cuffs extended on the topsheet inner of the side 
flaps along a length of the absorbent body; and stretchable leg cuffs 
extended further outward from side edges of the side flaps along the 
lengths of the side flaps for enclosing the lengths of the wearer. 
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In the absorbent product with leg closures according to the present 
invention, the side flaps provided on the sides of the absorbent body, and 
e stretchable leg cuffs provided outward on the side edges of the side 
flaps are put tightly around the legs of a wearer over a wide width, 
whereby penetration and leakage of liquid from the wet absorbent 
product into garments contacting the edge of the absorbent product can 
be prevented without failure. It is not necessary to form the side flaps 
wide, and the stretchable side panels attached to the side flaps can have 
an effective width. Dynamic fit can be secured wide around the waist. 

As described above, according to the present invention, the elastic 
bodies provided in the side flaps, and the stretchable leg cuffs elastically 
fit the vicinities of the leg openings of the absorbent product to the legs of 
a wearer. The elastic leg cuffs are arranged around the legs of a wearer 
with little gas around the legs to prevent liquid leakage around the legs. 
Furthermore, the stretchable leg cuffs are hindered from being bent 
inside. Even when body exudates are held by the absorbent body, the 
absorbent body is retained at the crotch. The side panels are attached tot 
he side flaps, so that a width of the side panels can be set independently 
of a width of the stretchable leg cuffs, and dynamic fit can be secured 
around a waist. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 

FIG. 1 is a perspective view of an example of the absorbent article 
with the leg closures applied to a disposable pull-on diaper; 

FIG. 2 is a development view of the partially broken disposable pull- 
on diaper of FIG. 1; 

FIG. 3 is a sectional view along the line 3-3 in FIG. 2; 

FIG. 4 is a sectional view along the line 4-4 in FIG. 2; 

FIG. 5 is a sectional view along the line 5-5 in FIG. 2; 

FIG. 6 is view of the disposable pull-on diaper of FIG. 1; and 

FIG. 7 is an enlarged view of the side panel in FIG. 2. 
DETAILED DESCRIPTION OF THE PRE FERRED EMBODIMENTS 

There will be explained preferred embodiments of the present 
invention with reference to the drawings attached hereto. FIG. 1 is a 
view of a disposable pull-on diaper to which the absorbent article 
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according to the present invention is applied. FIG. 2 is a partially broken 
view of the disposable pull-on diaper of FIG. 1 before a front portion 2a 
of the disposable pull-on diaper and a rear portion 2c thereof are jointed 
by side seams 6. The disposable pull-on diaper 1 of FIG. 1 comprises an 
absorbent chassis 2 including the front portion 2a, a crotch portion 2b and 
a rear portion 2c and generally has a rectangular shape, an hour-glass 
shape, a T-shape, a asymmetric, preferably symmetrical modified hour- 
glass shape, a pair of stretchable side panels 3, 3 extended outward from 
the front portion 2a of the absorbent chassis 2 and the rear portion 2c 
thereof, and side beams 6 formed by, e.g., heat seal means and 
respectively joining those of the stretchable side panels 3, 3 extended in 
the same sides. 

As shown in FIG. 3, the absorbent chassis 2 includes a liquid pervious 
topsheet 7, an absorbent core 8 and a liquid impervious backsheet 9. The 
top sheet 7 and the backsheet 9 have generally larger lengths and widths 
than the absorbent core 8 and extended outward beyond the edge 8a of 
the absorbent core 8. The extended portions of the backsheet 9 and the 
top sheet 7 constitute side flaps 10 at least at the crotch portion 2b. 
Elastic members 30 are provided on the backsheet 9 of the side flaps 10 
extended outward beyond the topsheet 7 of the side flap 10 to elasticize 
the side flaps 10. 

The absorbent core 8 is comfortably non-irritating to the skin of a 
wearer, and has a function of absorbing and retaining liquids, such ac 
urine and other body exudates, and is generally made of the so-called 
airfelt, which is comminuted wood pulp. The absorbent core 8 may be 
made of other suitable materials, such as creped cellulose wadding, 
meltblown polymers including conform, chemically stiffened, modified or 
crosslinked cellulose fibers, tissue including tissue wraps and tissue 
laminat es, absorbent foams, absorbent sponges, super-absorbent 
polymers, absorbent gelling materials or any equivalent materials, or their 
combinations. The configuration and construction of the absorbent core 8 
can be varied as required, but total absorption capacities of the absorbent 
core 8 must correspond to design loads as diapers and intended 
applications. The size and absorption capacity of the absorbent core 8 is 
varied in accordance with wearers from babies to adults. 
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The backsheet 9 is liquid impervious (e.g., to urine), and preferably is 
made of thin plastic film. The backsheet 9 is positioned adjacent the 
garment side of the absorbent core 8, and is adhered to the absorbent core 
8 by known attachment means (not shown), e.g., by a uniform continuous 
layer of an adhesive, a patterned layer of an adhesive, or an array of 
separate lines, spirals or spots of an adhesive. 

The backsheet 9 prevents body exudates absorbed and retained in the 
absorbent core 8 from wetting articles in contact with the diaper, e.g., bed 
sheets, underwears. Accordingly the backsheet 9 can be made of worn 
fabric, nonwoven fabric, polymer film, such as thermoplastic film of 
polyethylene, polypropylene, etc., a composite material of, e.g., 
nonwoven fabric covered with film. Preferably the backhseet 9 is a 
thermoplastic film of an bout 0.012 - about 0.051 mm thickness. It is 
preferred that the backsheet 9 is embossed and/or matte finished so mat 
the backsheet 9 has a fabric-like appearance. It is also preferable that the 
backsheet 9 is made of a material which can not only prevent pass of 
body exudates, but also permits water vapour to escape from the 
absorbent core 8. 

The topsheet 7 is made of, e.g., porous foams, reticu- lated foams, 
aperture plastic films o woven or non woven webs of natural fibers (e.g., 
wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene 
fibers), or a woven or nonwoven fabrics of natural fibers and synthetic 
fibers). Preferably, the topsheet 7 is made of a hydrophobic material to 
isolate the wearer's skin from liquids contained in the absorbent core 8. 
The topsheet 7 is positioned adjacent the body surface of the absorbent 
core 8 and is joined to the absorbent core 8 and the backsheet 9 by 
known attachment means (not shown). The top sheet 7 is compliant, soft 
feeling, non-irritating to the wearer's skin, and pervious to liquid (e.g., 
urine). The top sheet 7 is suitably made of nonwoven fabric webs of 
spunbonded carded or wet laid fibers. Preferably the topsheet 7 is made 
of webs of polypropylene fiber staples carded by a carding machine and 
then thermally bonded. 

The leg cuffs 5 are made of a flexible material which easily conforms 
to a configuration and outline of a wearer and is made of various material, 
such as polypropylene, polyester, rayon, nylon, foam, plastic films, 
formed films, elastic laminates or elastic foams. The leg cuffs 5 can be 
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formed by various techniques. For example, the leg cuffs 5 may be made 
of woven fabric, nonwoven fabric, spunbonded web, carded web of 
polypropylene adhered to liquid impervious polyethylene film. 

Each of the leg cuffs 5 comprises a stand-up barrier cuff 1 1 and an 
stretchable leg cuff" 12. The stand-up barrier cuffs 11 provide a structure 
to hold and contain body exudates within the diaper 1. The stretchable 
leg cuffs 12 dynamically fit the legs of a wearer to prevent free flow of 
body exudates overflowing the stand-up barrier cuffs and confine and 
hold the body exudates in the diaper 1 and to generate gasket function 
around the legs of the wearer. 

As shown in FIG. 3, the stretchable leg cuffs 12 includes folded-back 
portions 1 3 . One or a plurality of elastic members 14 (two in FIG. 3) are 
arranged on each folded-back portion 13. The stretchable leg cuflfe 12 
are so arranged that the folded-back portions 13 are positioned on the 
outside side remote from the side flaps 10 and inner ends 15 are 
positioned on the upper side of the top sheet 7. The folded-back portions 
13 of the stretchable leg cuffs 12 and the inner ends 15 are spaced from 
each other to determine an effective width of the stretchable leg cuffs 12. 
The folded- back portions 13 and the inner ends 15 are spaced from each 
other preferably linearly and parallelly, or non-parallelly and linearly or 
curved. The stretchable leg cuffs 12 are of circular, square, rectangular 
or other section. An effective width of the stretchable leg cuffs 12 is a 
parameter for decreasing leakage of body exudates from the diaper. 

The effective width of the stretchable leg cuffs 12 is a width from the 
outer edges 50 of the side flaps 10 to the forward end of the stretchable 
leg cuffs 12 extended outward from the side edges 50 of the side flaps 10, 
and is shown as a width W in FIG. 3. It is preferable that the diaper for 
children has the effective width W of 2.5 - 50 mm and more preferably 5 
- 35 mm. When the stretchable leg cuffs 12 have an effective width of 
below 2.5 mm, gaps are formed between the legs of a wearer and the 
folded-back portions 13, and sometimes body exudates overflow the 
folded-back portions 13 to the outer edge of the diaper 1. When the 
stretchable leg cufife 12 have an effective width W of above 50 mm, the 
leg openings 4 cannot be sufficient, and the diaper is difficult to put on. 
When the diaper is for adults, the stretchable leg cuflfe 12 have preferably 
an effective width W of 4 - 90 mm, ore preferably 8-50 mm. 
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It is preferable that the folded-back portions 13 of the stretchable leg 
cuffs 12 are not fixed to the side of the diaper at least at the crotch 
portion so as to be spaced from the side flaps 10. The folded-back 
portions 13 are spaced from the side flaps 10 so that the stretchable leg 
cuffs 12 can be readily brought into contact with a wearer and secured at 
the crotch portion, tightly fit to the hips of the wearer. 

It is preferable that the folded-back portions of the stretchable leg 
cuffs 12 are positioned outside of the inner ends 15 in the front portion 2a 
of the diaper 1 and the rear portion 2c thereof so that formation of a gap 
between the folded-back portions 13 of the stretchable leg cuffs 12 and 
the legs of a wearer is prevented, effective barriers for flow of body 
exudates being made. Preferably the folded-back portions 13 are fixed to 
the side panels 3 in the front portion 2a of the diaper and in the rear 
portion 2c thereof, so that the folded-back portions 13 are not reversed. 
But in the case that the stretchable leg cuffs 12 are made of, e.g., 
nonwoven fabric or others, when the folded-back portions 13 are fixed to 
the side panels 3, the fixed parts cannot stretch in the stretching direction 
of the side panels 3. Consequently a stretch width of the side panels 3 are 
adversely reduced. 

Then, as shown in FIG. 7, fixed portions 52 are partially provided in 
parallel with the folded-back portions 13 to fix the stretchable leg cuffs 
12 to the side panels 13. Fixing means for the fixation is arbitrary know 
fixing means, such as ultrasonic bonding, pressure sensitive/heat bonding, 
seal using a bonding pattern, or an adhesive, preferably adhesive beads of 
a hot melt adhesive. After the side panels 3 and the stretchable leg cuffs 
12 are thus fixed partially to each other in parallel with the folded-back 
portions 13, t least the region indicated by the one-dot chain line in FIG. 
7 is elasticized. The stretchable leg cuffs 12 in this region are made 
stretchable in the same direction as the side panels 3. The side panels 3 
can thus have a sufficient stretch width. As an elasticization method, the 
elasticizanon using known ring rolls is applicable. 

As shown in FIGS. 2 and 4, the ends of the folded-back portions 13 of 
the stretchable leg cuffs are parallel with each other and parallel with a 
length of the diaper in the front and the rear portions 2a, 2c of the diaper 
1. This is a preferable embodiment. But the ends of the folded-back 
portions may be slanted toward each other. Especially in a case that the 
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stretchable leg cuffs 12 are made of a material of low extensibility, the 
ends of the folded-back portions 13 can be arranged slant toward each 
other. 

In the diaper 1 of FIG. 1 the stretchable leg cuffs 12 are joined to the 
respective side flaps 10. Here "joined" includes any means for securing 
the stretchable leg cuffs 12 to the diaper, and includes embodiments 
where the stretchable leg cuffs 12 are separate members directly or 
indirectly secured to the side flaps 10 or embodiments wherein the 
stretchable leg cuffs 12 are made of the same members or material as the 
stand-up barrier cuffs 1 1/ The stretchable leg cuffs 12 may be joined to 
the backsheet 9, the top sheet 7 or combination of other elements. In the 
preferred embodiment, the stretchable leg cuffs 12 are joined to the side 
flaps 10 (parts of the topsheet 7 and of the backsheet ) forming the side 
flaps 10 by seal means, such as an adhesive. It is preferred that the 
stretchable leg cuffs 12 are made of the same material as the stand-up 
barrier cuffs 11. The material is hydrophobic polypropylene carded 
nonwoven. 

One or a plurality of elastic members 14 are provided on the folded- 
back portions 13 of the stretchable leg cuffs 12 so as to elasticize the 
stretchable leg cuffs 12. The elastic members 14 pace the edges of the 
folded-back portions 13 from the side flaps 10 and rises the stretchable 
leg cuffs 12 to facilitate application of the diaper to a wearer and to 
provide gasket action around the buttocks of the wearer to fit the 
stretchable leg cuffs 12 thereto. The elastic members 14 are secured to 
the stretchable leg cuffs 12 elastically stretched and, in their normal free 
state, contract or gather the folded-back portions 13 of the stretchable leg 
cuflfe 12. A length of the elastic members 14 are generally determined in 
acco rd ance with a design. The elastic members 14 are extended in the 
crotch portion 2b along substantially entire lengths of the stretchable leg 
cuffs 12 as shown in FIG. 2, but may have other lengths. 

As shown in FIGs. 2 and 3, the elastic members 14 are fixed in the 
folded-back portions 13 by elastic attachment means 18. The elastic 
attachment means 18 is flexible and has adhesion which allows the elastic 
members 14 to be held extended. The elastic members 14 may have only 
the ends secured to the stretchable leg cuffis 12, but preferably are 
secured to the stretchable leg cuffs 12 along their entire lengths. The 
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elastic attachment means 18 is, e.g., adhesive beads of a hot melt 
adhesive. The elastic members 14 are secured to the stretchable leg cuffs 
12 by ultrasonic bonding or pressure sensitive/heat seal, and can be 
bonded simply with an adhesive. The elastic members 14 are preferably 
formed of natural rubber strips of a 0.18mm x 1. 5mm sectional area. 
Other preferable elastic members 14 are as of elastomer film, 
polyurethane film, Lycra, elastic foam and foamed elastic scrim. In the 
preferred embodiment, the elastic members 14 and the elastic attachment 
means 18 are 0.013 mm-thickness extended strips of an adhesive. 

The elastic members 14 can have various shapes. For example, the 
elastic members 14 can have various widths. The elastic members 14 
may be a single strand of an elastic material or a plurality of parallel or 
unparallel strands thereof, or may be linear or curved. 

The means for spacing the folded-back portions 13 of the stretchable 
leg cuffs 12 from the side flaps 10 can include other members. 
Rigidifying means, for example, may be provided in the stretchable leg 
cuffs 12 or thereof. The rigidifying means must be rigid enough to space 
the ends of the folded-back portions 13 from the side flaps 10. Suitable 
materials of the rigidifying means are foams, nonwoven fabric, 
polyethylene film, foamed film, spray adhesive, foamed elastomer, 
polyester, polyurethane and high loft materials. 

Elastic bodies 30 provided on the side flaps 10 are two natural rubber 
strips 31, 31 of a 0.18mm x 1.5 mm sectional area as are the elastic 
members 14. The strips may be elastomer film, polyurethane film, Lycra, 
elastic foam or foamed elastic scrim. The natural rubber strips 31 are 
secured to the backsheet 9 extended widthwise from the topsheet 7 of the 
side flaps 10 by elastic attachment means 32. The elastic attachment 
means 32 is flexible and has adhesion which retains the natural rubber 
strips 31 extended. The elastic attachment means 32 are, e.g., adhesive 
beads of a hot melt adhesive. Preferably the strips 31 of the elastic 
bodies 30 have a length substantially equal to that of the elastic members 
14 and are arranged side by side with the elastic members 14. 

The elastic bodies 30 are secured to the backsheet 9 by ultrasonic 
bonding or pressure sensitive/heat seal, or simply by an adhesive. In the 
preferred embodiment, the natural rubber strips 31 and the elastic 
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attachment means 32 are adhesive strips extended in a 0.0013 mm- 
thickness. 

The stand-up barrier cuffs 1 1 have folded-back portions 20 which are 
bent inward. A single or a plurality of spacing elastic members 21 (2 in 
FIG. 2) are arranged in the folded- back portions 20. The stand-up 
barrier cuffs 1 1 defined channels 22 with the topsheet 7 along the stand- 
up barrier cuffs. The channels collect body exudates in the diaper 1 and 
retain the same. That is, the folded-back portions 20 of the stand-up 
barrier cuffs 1 1 have shrinkability sufficient to space die ends of the 
folded-back portions 20 from the topsheet 7. The stand-up barrier cuff 1 1 
are made of polypropylene, polyester, rayon, nylon, foam, plastic film, 
formed film, elastic film or others. The stand-up barrier cuffs 1 1 can be 
formed by various techniques. For example, the stand-up barrier cuffs 11 
can be made of woven fabric, non-woven fabric, spun bonded web, 
carded web or similar webs. More preferably the stand-up cuffs 1 1 are 
formed of polypropylene which has no finished surfaces so as to be 
impervious to liquids. In the preferred embodiment, the stand-up barrier 
cuffs 1 1 are formed of the same members or material as the stretchable 
leg cuffs 12. 

As shown in FIGs. 3 to 5, the stand-up barrier cuffs 11 are so 
positioned that the forward ends 24 of the inner portion 23 of the folded- 
back portions 20 are laid below the inner portions 13a of the folded-back 
portions 13 of the stretchable leg cuffs 12. The forward ends 24 of the 
inner portions 23 of the folded-back portions 20 are bonded to the top of 
the topsheet 7 of the side flaps 10. Body exudates, especially faces 
which cannot be easily absorbed and tend to float along the topsheet 7, 
contact the channels 22 of the stand-up barrier cuffs 11 before the faces 
contact the stand-up barrier cuffs 11. The stand-up barrier cuffs 11 and 
the stretchable leg cuffs 12 constitute effective double constraining means 
for flow of body exudates. 

The ends of the folded-back portions 20 of the stand-up barrier cuffs 
1 1, and the forward ends 24 of the inner portion 23 are spaced from each 
other to limit an effective width of the stand-up barrier cuffs 11. The 
ends of the folded-back portions of the stand-up barrier cuffs 11 are 
parallel or unparallel with each other, linear or curved. As shown in 
FIGs. 2 to 4, the stand-up barrier cuffs 11 can have circular, square, 
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rectangular or other optional sectional shape. Preferably the ends of the 
folded-back portions and the ends of the inner portion are linear and 
parallel with each other so that the stand-up barrier cuffs 11 have a 
uniform effective width. 

It is preferred that the folded-back portions 20 of the stand-up barrier 
cuffs 1 1 are spaced from the topsheet 7 at least at the crotch portio 2b of 
the diaper 1 . As the stand- up barrier cuffs 1 1 define the channels 22 for 
increase of a diaper capacity, the folded-back portions 20 are preferably 
spaced from the stopsheet 7. 

The stand-up barrier cuffs 11 are preferably hydropho- bic, more 
preferably impervious to liquids for preventing body exudates from 
passing through. The stand-up barrier cuffs 11 are made liquid 
impervious by known art, e.g., selective treatments or securing discrete 
materials. Absorbent means may be provided on the stand-up barrier 
cuffs 11. 

In the preferred embodiment of the diaper 1 shown in FIGs. 3 to 5, the 
stand-up barrier cuffs 11 are joined to the topsheet 7 of the sideflaps 10 
where the backsheet 9 is wider than the topsheet 7. "Meaning of Joined" 
here covers a case where the stand-up barrier cuffs 11 are separate 
members directly or indirectly attached to the side flaps, and a case that 
the stand-up barrier cuffs 1 1 are made of the same member or material as 
the diaper 1 and has a one-piece structure with the side flaps 10. In the 
preferred embodiment, the stand-up barrier cuffs 1 1 and the stretchable 
cuffs 12 have a one-piece structure with the side flaps 10. 

The stand-up barrier cuffs 1 1 and the side flaps 10 may be joined to 
each other by securing parts of the stand-up barrier cuffs 1 1 directly to 
the backsheet 9, or securing the stand-up barrier cuffs 11 to an 
intermediate member and securing the intermediate member to the 
backsheet 9. In the preferred embodiment, the stand-up barrier cuffs 1 1 
and the side flaps 10 are joined directly to each other by an adhesive, or 
other arbitrary attachment means, e.g., heat/press seal, ultrasonic wave 
bonding, or known art. Preferably this seal means is the same as the seal 
means for joining the stretchable leg cuffs 12 to the side flaps 10. 

The seal means which joins the inner portions of the folded-back 
portions of the stand-up barrier cuffs 1 1 to the side flaps 10 form leakage- 
resistant seals which are barriers to liquid penetration through the 
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topsheet 7 for preventing liquid from penetrating into the edge of the 
diaper from below the stand-up barrier cuffs 11. 

A single or a plurality of spacing elastic members 21 provided in the 
folded-back portions 20 of the stand-up barrier cuffs 11 are optional 
means which gathers, shrinks and shortens, or stands the stand-up barrier 
cuffs 11 to define channels 22 which function a barrier for leakage of 
body exudates. The spacing elastic members 21 are secured tot he stand- 
up barrier cuffs 11 elastically extended and, in their normal non- 
constrained state, shrink or gather the folded-back portions 20 of the 
stand-up barrier cuffs 1 1 . 

The spacing elastic members 21 depend on a general design of die 
diaper. In the preferred embodiment of FIG. 2, the spacing elastic 
members 21 are extended along substantially entire lengths of the stand- 
up barrier cuffs 11 in the crotch portion 2b. In the most preferred 
embodiment, the spacing elastic members 21 are extended beyond the 
crotch portion 2 b to the vicinity of the end edge of the diaper, most 
effectively spacing the stand-up barrier cuffs 1 1 from the topsheet 7. 

As shown in FIG. 3, the spacing elastic members 21 are secured to the 
inside of the folded-back portion 20 by spacing elastic member 
attachment means 25, 25. Most preferably the spacing elastic members 
21 are elastic strands of natural rubber of a 0.18mm x 1.5mm sectional 
area. The spacing elastic members 21 may be an arbitrary known thermal 
shrinkable elastic material. Other suitable elastic materials are, e.g., 
elastomer film, polyurethane film, elastomer foam. In the preferred 
embodiment, the spacing elastic members 21 and the elastic attachment 
means 25 are extensible adhesive strips of a 0.5 mm thickness. 

The preferred spacing elastic members 21 for spacing the ends of the 
folded-back portion of the stand-up barrier cuffs 1 1 from the stopsheet 7 
may include some kinds of other elements as described in connection 
with the spacing means for the stretchable leg cuffs 12. 

Closure means 26 (FIG. 5) for securing the folded-back portions 20 of 
the barrier cuffs 11 to the stopsheet 7 give a wearer comfortable fit and 
prohibit the folded-back portions 20 from reversing while being worn and 
used. "Reversing" here means that the folded-back portions 20 folded 
inside are turned outside while being worn. The closure means 26 is, 



WO 96/05792 PCT/US9S/10359 

13 



e.g., a hot melt adhesive, and may be known art, such as ultrasonic 
bonding, heat/pressure sealing or others. 

The side panels 3 are for improving comfortableness of disposable 
garments. The side panels 3 are first conformed to a contour for good fit, 
and expand or diminish the side surfaces of the garments to retain the 
good fit. 

The side panels 3 are extended generally from the side edges of the 
ends of the side flaps 10 to the leg edges forming the leg openings. As 
shown in FIG. 2, the backsheet 9 has a rectangular shape having opposed 
side edges 50 and opposed side edges 51. The side panels 3 in a 
substantially trapezoidal shape are extended from bom side edges 50 
outward near the front part 2a and the rear part 2c. The side panels 3 
have required widthwise elastically extensibility. "Elastically 
extensibility" here means being extensible at least in one direction 
(preferably widthwise) when a tensile force (widthwise tensile force) is 
applied and being able to return to its original size and shape when the 
tensile force is removed. 

The side seams 6 are formed by joining the side edges of the front part 
2a and of the rear part 2c positioned on the same side to each other. The 
side seams 6 are formed by joining the parts of the side panels 3 
projecting outside the side surface areas of the side panels 3 in fin seams 
projected to the sides by known joint forming means. The side seams 6 
my be formed by ultrasonic bonding, heat sealing, adhesive bonding. 

When the pull-on diaper 1 is put on, the legs of a wearer are passed 
from above through the leg openings 4 of the pull- on diaper 1, and then 
the pull-on diaper 1 is slid upward along the legs to a required position. 
As shown in FIG. 6, the elastic bodies 30 provided in the side flaps 10 
elastically fit parts of the legs of the wearer near the crotch with the 
stretchable leg cufis 12 positioned outer than the elastic bodies 30 
elastically fit the legs lower of the elastic bodies 30. Thus the pull-on 
diaper 1 fits each leg of the wearer at two points near the associated leg 
opening 4 of the pull-on diaper 1. Thus, the stretchable leg cufife 12 are 
arranged around the legs of the wearer with little gap around the legs. 
Elastic leg openings of a sufficient width are provided but with gasket 
action around the leg openings improved, while liquid leakage can be 
prevented around the legs. 
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By thus elastically fitting the legs of a wearer the elastic leg cuffs 12 
are hindered from being folded inside, and even when body exudates are 
held by the absorbent body 2, the absorbent body 2 is retained at the 
crotch of the wearer without hanging down. 

Because the side panels 3 are attached to the side flaps 10 as shown in 
FIG. 2, a width X of the side panels 3 can be set independently of a width 
of the stretchable elastic leg cuffs 12. Sufficient dynamic fit can be 
secured around the waist. 
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WHAT IS CLAIMED IS: 
1. An absorbent product with leg closures comprising: 

an absorbent body including an absorbent core between a topsheet 
and a backsheet and arranged to cover at least the crotch of a wearer; 

a pair of side flaps extended widthwise from the absorbent core and 
formed of the backsheet; elastic bodies arranged on the respective side 
flaps along lengths of the side flaps and elasticizing the side flaps; 

a pair of stretchable side panels extended outward from side edges of 
lengthwise ends of the side flaps; 

stand-up barrier cuffs provided on a side of the absorbent body near 
to the topsheet of the absorbent body; barrier cuffs extended on the 
topsheet inner of the side flaps along a length of the absorbent body; and 

stretchable leg cuff's extended further outward from side edges of the 
side flaps along the lengths of the side flaps for enclosing the lengths of 
the wearer. 

2. An absorbent product with leg closures according to claim 1, 
wherein the absorbent product is a diaper. 

3. An absorbent product with leg closures according to claim 2, 
wherein a width extended further outward is 2.5 - 50 mm for children and 
4-90 mm for adults. 

4. An absorbent product with leg closures according to c laim l t 
wherein the stretchable leg cuffs are formed of a liquid impervious 
material. 

5. An absorbent product with leg closures according to c laim 1, 
wherein the side panels on the same lengthwise side of the side flaps. 



JSDOCID: <WO _^^8605782A1JA> 



WO 96/05792 



1/4 



PCT/US95/10359 



6 




F I G. 1 

SUBSTITUTE SHEET (RULE 26) 



SDOCID: <WO_ 9605792A 1 J A> 



WO 96/05792 



2/4 



PCT/US95/10359 




FIG. 2 

SUBSTITUTE SHEET (RULE 26) 



ISDOCID: <WO 9605792A1_IA> 



W ° 96/05792 PCI7US95/10359 

3/4 



21 20 

25 V / 




PIG. 4 

SUBSTITUTE SHEET (RULE 26) 



SDOCID: <WO 9605792A1_IA> 



WO 96/05792 PCI7US95/10359 

4/4 



II 




9 

F I G. 5 



/ 

* 




F I G. 6 

SUBSTITUTE SHEET (RULE 26) 



•cnrr"> <WO 9605792A1 |A> 



INTERNATIONAL SEARCH REPORT 


Intontational appticats 
PCTAJS95/10359 


on No. 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :A61F 13/15 

US CL :6047383.2 
According to hto national Patent Classification (IPC) or to both national clai 


nifiration 


and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (claaaification system followed by claasific 
U.S. : 6047373.385.1,385.2 


ation symbols) 





Documentation searched other than minimum docunvrtstio^ 
NONE 



Electronic daU base 
NONE 



during the 



search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



appropriate, of the 



No. 



US, A, 4,816,025 (FOREMAN) 28 March 1989, see 
column 3 line 36 to column 4 line 63. 

UK, A, 2 253 131 (WATANABE ET AL.) 02 September 
1992, see entire document. 



1-5 
1-8 



1 Further < 



i are listed in the 



of Box C. Q See patent family 



Ss**ft< 



Hill il*WQj»i 



'A* 



■hi in— 



»«f«»«tVS**bMt 



hfcti 



4 m 



nhmwi h» i ill i 



■Hi I i 



I in nl | ilfTit l| hit»a»fa 



Date of the actual completion of the international search 
10 OCTOBER 1995 


Date of mailing of the mternational search report 

/jZ50CT1995 


Name and mailing address of the ISA/US 
Conanissionar of Pstaati and Trademarks 

Box PCT ^ . 




Waduajtoa. D.C. 20X31 

Facsimile No. (703) 305-3230 S 


^ ROBERT CLAWOB^^^ 1 
Telephone No. (709) 308-2908 



Form PCT/1SA/210 (second ahcetKJuly 1992)* 

JSDOCI D: <WO 9605792A 1 _IA> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



Kl FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



U LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 




